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AIRCRAFT HAVING INFLATABLE 
FUSELAGE 

BACKGROUND INFORMATION 

1. Field 
The present disclosure relates generally to aircraft and, in 

particular, to aircraft structures. Still more particularly, the 
present disclosure relates to a method and apparatus for a 
fuselage for an aircraft. 

2. Background 
An unmanned aerial vehicle (UAV) may be an aircraft that 

may fly without human operators being present in the aircraft. 
Unmanned aerial vehicles may come in a number of different 
shapes, sizes, configurations, and/or characteristics. 
Unmanned aerial vehicles may, for example, without limita 
tion, take the form of fixed wing aircraft and/or helicopters. 
Unmanned aerial vehicles may be controlled from a remote 

location. At this remote location, a human operator or a pro 
gram executed by a computer may generate commands for the 
unmanned aerial vehicle. Unmanned aerial vehicles also may 
be controlled using a program running on a computer or other 
controller on the unmanned aerial vehicle. 
Unmanned aerial vehicles may be used for a number of 

different purposes. Currently, the largest use may be for mili 
tary applications. Unmanned aerial vehicles may be used to 
perform missions that may include, for example, without 
limitation, reconnaissance missions, attack missions, and/or 
other Suitable types of missions. 
Unmanned aerial vehicles also may be used in a number of 

civilian applications. For example, without limitation, 
unmanned aerial vehicles may be used to perform Surveying, 
firefighting, and other Suitable types of missions. 

In some cases, it may be desirable to reduce the footprint or 
size of an unmanned aerial vehicle prior to its use. For 
example, without limitation, it may be desirable to pack or 
Stow an unmanned aerial vehicle for launching. The launch 
ing of the unmanned aerial vehicle may be by hand, air drop, 
missile, gun, or other Suitable types of delivery system. 

In meeting these types of goals for launching and/or trans 
porting unmanned aerial vehicles, inflatable components 
have been developed. These inflatable components may pro 
vide for more compact packaging for Stowing, transportation, 
and/or launching of the unmanned aerial vehicles. Addition 
ally, these inflatable components also may be designed to 
provide for a desired speed of deployment, while reducing the 
mass and complexity of the components. 

For example, without limitation, wings have been designed 
using inflatable structures. With inflatable wings, a mecha 
nism for stowing and deploying these types of structures may 
be present. Further, with inflatable wings, controlled defor 
mations of the wings may be performed using actuation sys 
tems that may be located on or within the inflatable wings. 
These systems may deform and/or otherwise bend the wings 
to provide the desired amount of lift and/or control of the 
movement of the unmanned aerial vehicle. 

With inflatable wings, durability may be a concern. The 
durability may involve the ability of inflatable wings to sur 
Vive when launched by a delivery system, such as a gun or 
missile. Additionally, the durability of these components also 
may involve the ability of the components to be reusable over 
a number deflations and inflations of these components. The 
durability of these components also may involve the storage 
of the components in either a packed or inflated state for 
extended periods of time in extreme and/or unfavorable con 
ditions. 
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2 
Also, when an unmanned aerial vehicle lands or impacts an 

object, the survivability of the inflatable components may be 
desirable. Other durability goals may include, for example, 
without limitation, the ability of inflatable wings to function 
as desired with different levels of wind gusts and/or currents. 

Accordingly, it would be advantageous to have a method 
and apparatus which takes into account one or more of the 
issues discussed above, as well as possibly other issues. 

SUMMARY 

In one advantageous embodiment, an apparatus may com 
prise a frame for an aircraft and a number of flexible layers 
associated with the frame. The number of flexible layers may 
be configured to define a volume for at least a portion of the 
aircraft when the number of flexible layers is in an inflated 
configuration. 

In another advantageous embodiment, an unmanned aerial 
vehicle system may comprise a frame for an unmanned aerial 
vehicle, a number of flexible layers associated with the frame, 
a number of components associated with the frame, and an 
inflation system. The frame may comprise a Substantially 
planar member having a first side, a second side, and a perim 
eter and a number of members extending from at least one of 
the first side and the second side of the substantially planar 
member. A first layer in the number of flexible layers may be 
on the first side and associated with the perimeter, and a 
second layer in the number of flexible layers may be on the 
second side and associated with the perimeter. The perimeter 
may form an edge for a fuselage in which a first portion of the 
edge may be a first chine and a second portion of the edge may 
be a second chine. The number of members may be config 
ured to increase a rigidity of the fuselage. The number of 
flexible layers may be configured to define a volume for the 
fuselage of the unmanned aerial vehicle when the number of 
flexible layers is in an inflated configuration. The number of 
flexible layers associated with the frame may form an outer 
mold line for the aircraft in the inflated configuration. The 
number of flexible layers may have a curable coating that may 
be configured to become rigid in response to ultraviolet light. 
The number of components may comprise at least one of a 
controller, a propulsion unit, a sensor System, a curing sys 
tem, and an ultraviolet light system. The inflation system may 
be configured to change the number of flexible layers from an 
uninflated configuration to the inflated configuration. 

In yet another advantageous embodiment, a method for 
deploying an aircraft may be present. An inflation system may 
be activated to generate a gas. A fuselage of the aircraft may 
be inflated with the gas. The fuselage may comprise a frame 
for the aircraft and a number of flexible layers associated with 
the frame in which the number of flexible layers may be 
configured to define a volume for at least a portion of the 
aircraft when the number of flexible layers may be in an 
inflated configuration. 

In still yet another advantageous embodiment, a method 
may be present for deploying an unmanned aerial vehicle 
system. An inflation system may be activated to generate a 
gas. A fuselage of the aircraft may be inflated with the gas. 
The fuselage may comprise a frame for the unmanned aerial 
vehicle and a number of flexible layers associated with the 
frame. The frame may comprise an elongate member having 
a first side, a second side, a perimeter, and a number of 
members. The perimeter may forman edge for the fuselage. A 
first layer in a number of flexible layers may be on the first 
side and associated with the perimeter, and a second layer in 
the number of flexible layers may be on the second side and 
associated with perimeter. A number of systems may be asso 
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ciated with the elongate member. The number of members 
may extend from at least one of the first side and the second 
side of the elongate member. The number of members may be 
configured to increase a rigidity of the fuselage. The number 
offlexible layers may be configured to define a volume for the 
fuselage of the unmanned aerial vehicle when the number of 
flexible layers is in an inflated configuration. The number of 
flexible layers associated with the frame may form an outer 
mold line for the aircraft in the inflated configuration. A 
curable coating may be cured on the number of flexible layers 
after the number of flexible layers may be in the inflated 
configuration using an ultraviolet light system located in the 
fuselage. 
The features, functions, and advantages can be achieved 

independently in various embodiments of the present disclo 
sure or may be combined in yet other embodiments in which 
further details can be seen with reference to the following 
description and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of the advanta 
geous embodiments are set forth in the appended claims. The 
advantageous embodiments, however, as well as a preferred 
mode of use, further objectives and advantages thereof, will 
best be understood by reference to the following detailed 
description of an advantageous embodiment of the present 
disclosure when read in conjunction with the accompanying 
drawings, wherein: 

FIG. 1 is an illustration of an aircraft manufacturing and 
service method in accordance with an advantageous embodi 
ment, 

FIG. 2 is an illustration of an aircraft system in accordance 
with an advantageous embodiment; 

FIG. 3 is an illustration of an aircraft system in accordance 
with an advantageous embodiment; 

FIG. 4 is an illustration of an inflation system for an aircraft 
in accordance with an advantageous embodiment; 

FIG. 5 is an illustration of an aircraft in an undeployed 
configuration in accordance with an advantageous embodi 
ment, 

FIG. 6 is an illustration of an aircraft in a deployed con 
figuration in accordance with an advantageous embodiment; 

FIG. 7 is an illustration of an aircraft in a deployed con 
figuration in accordance with an advantageous embodiment; 

FIG. 8 is an illustration of a frame of a fuselage in accor 
dance with an advantageous embodiment; 

FIG. 9 is an illustration of a side view of a frame of a 
fuselage in accordance with an advantageous embodiment; 

FIG. 10 is an illustration of a cross-section of a fuselage in 
accordance with an advantageous embodiment; and 

FIG. 11 is an illustration of a flowchart for deploying an 
aircraft in accordance with an advantageous embodiment. 

DETAILED DESCRIPTION 

Referring more particularly to the drawings, embodiments 
of the disclosure may be described in the context of aircraft 
manufacturing and service method 100 as shown in FIG. 1 
and aircraft 202 as shown in FIG. 2. Turning first to FIG. 1, an 
illustration of an aircraft manufacturing and service method is 
depicted in accordance with an advantageous embodiment. 
During pre-production, aircraft manufacturing and service 
method 100 may include specification and design 102 of 
aircraft 202 in FIG. 2 and material procurement 104. 

During production, component and Subassembly manufac 
turing 106 and system integration 108 of aircraft 202 in FIG. 
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4 
2 takes place. Thereafter, aircraft 202 in FIG. 2 may go 
through certification and delivery 110 in order to be placed in 
service 112. While in service by a customer, aircraft 202 in 
FIG. 2 is scheduled for routine maintenance and service 114, 
which may include modification, reconfiguration, refurbish 
ment, and other maintenance or service. 

Each of the processes of aircraft manufacturing and service 
method 100 may be performed or carried out by a system 
integrator, a third party, and/oran operator. In these examples, 
the operator may be a customer. For the purposes of this 
description, a system integrator may include, without limita 
tion, any number of aircraft manufacturers and major-system 
Subcontractors; a third party may include, without limitation, 
any number of Venders, Subcontractors, and Suppliers; and an 
operator may be an airline, leasing company, military entity, 
service organization, and so on. 

Apparatus and methods embodied herein may be 
employed during at least one of the stages of aircraft manu 
facturing and service method 100 in FIG.1. As used herein, 
the phrase “at least one of, when used with a list of items, 
means that different combinations of one or more of the listed 
items may be used and only one of each item in the list may be 
needed. For example, “at least one of item A, item B, and item 
C may include, for example, without limitation, item A or 
item A and item B. This example also may include item A, 
item B, and item C or item B and item C. 

In one illustrative example, components or Subassemblies 
produced in component and Subassembly manufacturing 106 
in FIG. 1 may be fabricated or manufactured in a manner 
similar to components or Subassemblies produced while air 
craft 202 in FIG. 2 is in service 112 in FIG.1. As yet another 
example, a number of apparatus embodiments, method 
embodiments, or a combination thereof may be utilized dur 
ing production stages, such as component and Subassembly 
manufacturing 106 and system integration 108 in FIG. 1. 
A number, when referring to items means, one or more 

items. For example, without limitation, a number of apparatus 
embodiments may be one or more apparatus embodiments. A 
number of apparatus embodiments, method embodiments, or 
a combination thereof may be utilized while aircraft 202 in 
FIG. 2 is in service 112 and/or during maintenance and Ser 
vice 114 in FIG. 1. The use of a number of the different 
advantageous embodiments may substantially expedite the 
assembly of and/or reduce the cost of aircraft 202 in FIG. 2. 
The different advantageous embodiments recognize and 

take into account a number of different considerations. For 
example, without limitation, the different advantageous 
embodiments recognize and take into account that in reduc 
ing the Volume taken up by an aircraft, inflatable components 
may be used. Currently, these inflatable components take the 
form of wings and stabilizers. The different advantageous 
embodiments also recognize and take into account that the 
use of inflatable wings, stabilizers, and other types of airfoils 
may not provide the desired amount of reduction in Volume 
for an aircraft. 

Further, the different advantageous embodiments recog 
nize and take into account that a fuselage may have discon 
tinuities in the curved shape of the fuselage such as, for 
example, without limitation, seams, gaps, and/or other types 
of discontinuities. These discontinuities may increase radar 
reflectivity. For example, without limitation, electromagnetic 
waves may scatter off of the discontinuities in the fuselage, 
allowing the aircraft to be detected by a radar receiver. The 
different advantageous embodiments recognize and take into 
account that a fuselage with inflatable components may have 
a continuously curved shape that may allow the fuselage to be 
undetectable by some radar systems. 



US 8,931,739 B1 
5 

Thus, the different advantageous embodiments provide an 
apparatus comprising a frame and a plurality of flexible lay 
ers. The frame may be for an aircraft. The plurality of flexible 
layers may be associated with the frame. The plurality of 
flexible layers may be configured to define a volume for a 
fuselage of the aircraft when the plurality of flexible layers is 
in an inflated configuration. 

With reference now to FIG. 2, an illustration of an aircraft 
system is depicted in accordance with an advantageous 
embodiment. Aircraft system 200 may include aircraft 202. 
Aircraft 202 may be, for example, without limitation, 
unmanned aerial vehicle 204. 
Unmanned aerial vehicle 204 may be produced by aircraft 

manufacturing and service method 100 in FIG.1. Unmanned 
aerial vehicle 204 may be transported and/or launched using 
delivery system 206. Delivery system 206 also may be manu 
factured as part of aircraft system 200 for unmanned aerial 
vehicle 204 using aircraft manufacturing and service method 
100 in FIG.1. In these illustrative examples, delivery system 
206 may include at least one of aircraft 208, missile 210, gun 
212, launcher 214, and/or other suitable delivery systems. 
Further, delivery system 206 also may include inflation sys 
tem 216. 

Aircraft 202 may be in undeployed configuration 218 for 
storage and/or delivery by delivery system 206. When 
deployed or launched by delivery system 206, aircraft 202 
may change into deployed configuration 220. Changing air 
craft 202 from undeployed configuration 218 to deployed 
configuration 220 may be performed using inflation system 
216. 
As illustrated, aircraft 208 may have fuselage 222 and 

airfoils 224. In these illustrative examples, an airfoil is a 
device or structure configured to provide at least one of lift for 
an aircraft and control an aircraft during flight. For example, 
without limitation, an airfoil may be a wing for an aircraft, a 
control Surface, or some other Suitable type of structure. A 
control Surface may be, for example, without limitation, a 
horizontal stabilizer, a vertical stabilizer, or some other suit 
able structure. 

For example, without limitation, airfoils 224 may take the 
form of wings 226, horizontal stabilizers 228, vertical stabi 
lizer 230, V-shaped stabilizer 232, and/or other suitable types 
of airfoils or control surfaces. In these illustrative examples, 
fuselage 222 is a structure for which airfoils 224 may be fixed 
or moveably attached. 

In these illustrative examples, aircraft 202 may include 
systems 234. Systems 234 may comprise, for example, with 
out limitation, propulsion system 236, sensor system 238, 
control system 240, inflation system 242, curing system 244. 
and other Suitable types of systems. 

In these illustrative examples, fuselage 222 may include 
frame 246 and number of flexible layers 248. Number of 
flexible layers 248 may be associated with frame 246. Num 
ber of flexible layers 248 may be configured to define volume 
250 for fuselage 222 of aircraft 202 when number of flexible 
layers 248 is in inflated configuration 252. Further, number of 
flexible layers 248 associated with frame 246 may form outer 
mold line 247 for aircraft 202 when aircraft 202 is in inflated 
configuration 252. 

Inflation system 216 and/or inflation system 242 may be 
used to change number of flexible layers 248 between unin 
flated configuration 251 and inflated configuration 252. In 
Some advantageous embodiments, inflation system 216 may 
inflate number of flexible layers 248 to inflated configuration 
252. 

For example, without limitation, number of flexible layers 
248 may have curable coating 254. Curable coating 254 may 
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6 
change from a flexible state to a rigid state using curing 
system 244. In other words, curable coating 254 may be cured 
using curing system 244 to become rigid. As a result, number 
of flexible layers 248 also may become rigid. In these illus 
trative examples, curing system 244 may be, for example, 
without limitation, ultraviolet light system 255. 

Ultraviolet light system 255 may generate ultraviolet light 
that causes curable coating 254 to become rigid. Ultraviolet 
light system 255 may be located inside fuselage 222, in the 
flexible material layers making up the inflatable structures, 
and/or in some other Suitable location. In some advantageous 
embodiments, curable coating 254 may be a layer on number 
of flexible layers 248. In other advantageous embodiments, 
curable coating 254 may be fused and/or integrated within 
number of flexible layers 248. 

Curing system 244 may be located inside fuselage 222 and 
associated with frame 246. In yet other advantageous 
embodiments, curing system 244 may be unnecessary. For 
example, without limitation, curable coating 254 may be 
cured by ultraviolet light from a natural Source. Such as the 
Sun. In other advantageous embodiments, curable coating 
254 may be cured by, for example, without limitation, heating 
curable coating 254, using a chemical reaction, and/or per 
forming some Suitable form of curing. Curing system 244 
may be, for example, without limitation, a heater or a chemi 
cal applicator System. 

In these illustrative examples, number of flexible layers 
248 may be comprised of number of materials 258. Number 
of materials 258 may be, for example, without limitation, at 
least one of polyurethane, a polyester film, a para-aramid 
synthetic fiber with an airtight liner, nylon with an airtight 
liner, a cloth with a wire mesh and an airtight liner, vinyl, or 
any other suitable type of material. Number of materials 258 
may be selected to be radar invisible. 
The different advantageous embodiments recognize and 

take into account that currently available fuselages may have 
a shape that may increase the detectability of the aircraft by 
detection systems, such as a radar system. This shape may be 
a discontinuous curved shape. The different advantageous 
embodiments recognize and take into account that electro 
magnetic waves, such as those used in radar systems, typi 
cally reflect off gaps or and curves with radiuses less than a 
selected value. These types of gaps and/or curves may be 
found in objects, such as a fuselage, at seams, joints, and/or 
other portions of the objects. For example, without limitation, 
an edge at a seam may have a curved shape with a radius Such 
that electromagnetic waves may scatter off of the edge. 

In these illustrative examples, number of materials 258 
may be selected Such that electromagnetic energy 260 may 
not penetrate number of flexible layers 248 and enter interior 
262 of fuselage 222. Number of materials 258 also may 
include, for example, without limitation, polyethylene, poly 
vinyl, and nylon with a coating. These particular materials 
may be used with a metal film layer, metal deposition layer or 
other conductive coating. 

In some advantageous embodiments, number of portions 
266 may be transparent for sensor system 238. The transpar 
ency may be for selected wavelengths, such as visible light 
and/or infrared energy. For example, without limitation, sen 
sor System 238 may include an optical package and/or a 
camera, which may be positioned with respect to number of 
portions 266 to obtain images of objects outside of fuselage 
222. 

In these illustrative examples, frame 246 may be comprised 
of number of materials 268. For example, without limitation, 
number of materials 268 may include, for example, without 
limitation, a composite material, aluminum, titanium, a metal 
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alloy, a plastic, and/or some other suitable material. Number 
of materials 268 may be selected such that frame 246 may 
provide a desired amount of rigidity and durability for aircraft 
202. 

In some advantageous embodiments, frame 246 may be 
elongate member 270. In these examples, elongate member 
270 may take the form of substantially planar member 271. 
Elongate member 270 may have first side 272 and second side 
274. Elongate member 270 also may have perimeter 276. 
First side 272 may be substantially parallel to second side 
274. 

Additionally, frame 246 also may include number of mem 
bers 278. Number of members 278 may extend from at least 
one of first side 272 and second side 274 of elongate member 
270. Number of members 278 may be configured to increase 
a rigidity of elongate member 270. In other words, number of 
members 278 may act as stiffeners for elongate member 270. 
Number of members 278 may contact or support some or all 
of number of flexible layers 248 in these illustrative 
examples. Contact between number of members 278 and 
flexible layers 248 may allow fuselage 222 to take the form of 
a more complex shape that possible without the use of number 
of members 278. 

In these illustrative examples, number of flexible layers 
248 may meet and be associated with perimeter 276. In the 
illustrative examples, number of members 278 may be com 
prised of number of materials 268. Number of members 278 
may use the same materials in number of materials 268 as 
used with elongate member 270 or may use different materi 
als. 

In these illustrative examples, perimeter 276 may form 
number of edges 280. Number of edges 280 may be config 
ured to prevent electromagnetic energy 260 directed at first 
side 272 from reaching second side 274. In a similar manner, 
electromagnetic energy 260 directed at second side 274 may 
be prevented from reaching first side 272 by number of edges 
280. In these illustrative examples, number of edges 280 may 
form number of chines 282. Number of chines 282 may be 
comprised of a number of materials and/or have a geometry 
selected to reduce radar reflection by number of chines 282. 

In one illustrative example, flexible layer 284 may cover 
first side 272 and may be associated with perimeter 276. 
Flexible layer 286 may cover second side 274 of elongate 
member 270 and may be associated with perimeter 276. 

Perimeter 276 may be coated with radar-absorbent mate 
rial 288. Radar-absorbent material 288 may reduce reflectiv 
ity of electromagnetic energy 260. 

In these illustrative examples, gas 290 may be used to 
inflate number of flexible layers 248. Gas 290 may be sup 
plied from at least one of inflation system 216 and inflation 
system 242. Gas 290 may only need to exert pressure 292 on 
number of flexible layers 248 to maintain shape 294 for 
fuselage 222. 
Of course, when curable coating 254 is used, gas 290 may 

be unnecessary after curing of curable coating 254. Gas 290 
may take various forms. For example, without limitation, gas 
290 may be at least one of air, helium, nitrogen, and/or some 
other suitable gas. Additionally, gas 290 may be a mixture of 
different types of gases. 

In this manner, fuselage 222 may be configured Such that 
fuselage 222 in uninflated configuration 251 may take up less 
space in delivery system 206. Further, in the different advan 
tageous embodiments, this type of configuration for fuselage 
222 also may reduce weight 296. Further, with the use of 
number of flexible layers 248 inflated to inflated configura 
tion 252, detectability 298 of aircraft 202 also may be 
reduced. In other words, detectability 298 of aircraft 202 by 
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detection systems may be reduced. Still more specifically, 
detectability 298 of aircraft 202 by radar detection systems 
using electromagnetic energy 260 may be reduced. 
The illustration of aircraft system 200 in FIG. 2 is not 

meant to imply physical or architectural limitations to the 
manner in which advantageous embodiments may be imple 
mented. Other components in addition to and/or in place of 
the ones illustrated may be used. Some components may be 
unnecessary in some advantageous embodiments. Also, the 
blocks are presented to illustrate Some functional compo 
nents. One or more of these blocks may be combined and/or 
divided into different blocks when implemented in different 
advantageous embodiments. 

For example, without limitation, in Some advantageous 
embodiments, airfoils 224 may be inflatable in addition to 
fuselage 222. Additionally, in Some advantageous embodi 
ments, substantially planar member 271 may not be a solid 
Substantially planar member. Instead, Substantially planar 
member 271 may have holes or channels extending from side 
to side. In yet other advantageous embodiments, elongate 
member 270 may beformed from multiple members joined to 
each other to form substantially planar member 271. In yet 
other advantageous embodiments, elongate member 270 may 
have a non-planar Surface or shape. For example, without 
limitation, a first side offuselage 222 may be inflatable, while 
elongate member 270 may form a second side of fuselage 222 
and shape 294 of fuselage 222. 

With reference now to FIG. 3, an illustration of an aircraft 
system is depicted in accordance with an advantageous 
embodiment. In this illustrative example, aircraft system 300 
is an example of one implementation for aircraft system 200 
in FIG. 2. 

In this example, aircraft system 300 is shown in a partially 
exposed view. Aircraft system 300 may include, for example, 
without limitation, delivery system 302 and aircraft 304. In 
this depicted example, delivery system 302 may be missile 
306. In FIG. 3, payload section 308 of missile 306 is illus 
trated with aircraft 304. Aircraft 304, in this example, may be 
unmanned aerial vehicle 310. 

Turning now to FIG.4, an illustration of an inflation system 
for an aircraft is depicted in accordance with an advantageous 
embodiment. Inflation system 400 is an example of one 
implementation of inflation system 216 and inflation system 
242 in FIG. 2. 

Inflation system 400 may be used to inflate components in 
unmanned aerial vehicle 310. In this illustrative example, 
inflation system 400 includes external inflation system 402, 
and internal inflation system 404. External inflation system 
402 may be located in delivery system 302 in these examples. 
Internal inflation system 404 may be located within aircraft 
304. In this illustrative example, external inflation system 402 
is an example of one implementation for inflation system 216 
in FIG. 2. Internal inflation system 404 may be an example of 
one physical implementation for inflation system 242 in FIG. 
2. 
As illustrated, external inflation system 402 may include, 

for example, without limitation, a number of different sources 
of gas. In these examples, external inflation system 402 may 
include gas generator 405, gas generator 406, pressure bottle 
408, and pressure bottle 410. 
Gas generator 405 and gas generator 406 may generate gas 

in a number of different ways. For example, without limita 
tion, these gases may be produced by burning a chemical 
similar to rocket propellant. Additionally, in Some advanta 
geous embodiments, gas generator 405 and gas generator 406 
may be an engine in the delivery system that generates gases 
during operation. 
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In these illustrative examples, pressure bottle 408 and pres 
Sure bottle 410 may store gas in a compressed form. In these 
illustrative examples, pressure bottle 408 and pressure bottle 
410 may store gasses Such as, for example, without limitation, 
air, nitrogen, helium, and/or other Suitable gasses. Gas gen 
erator 405 and gas generator 406 may generate gasses with a 
warmer temperature as compared to gasses in pressure bottle 
408 and pressure bottle 410. 

In these illustrative examples, signal 414 may be used to 
cause gas generators 405 and 406 to create gas. Signal 414 
also may control valve 416 to deliver gas from pressure bottle 
408 and pressure bottle 410. In these depicted examples, gas 
lines 418 and 420 may connect to inflation distribution lines 
422 for aircraft 304. Quick release mechanisms 424 and 426 
may allow for external inflation system 402 to detach from 
internal inflation system 404. 

In these illustrative examples, internal inflation system 404 
may include pressure bottle 428. Pressure bottle 428 may 
include gasses similar to those in pressure bottles 408 and 
410. Gas may be released from pressure bottle 428 through 
the control of valve 430. 

Pressure 432 for aircraft 304 may be controlled using pres 
sure control valve 434. If pressure 432 increases beyond the 
desired level, pressure control valve 434 may release gas from 
aircraft 304. If pressure 432 decrease below a desired level, 
valve 430 may be operated to introduce gas from pressure 
bottle 428 into aircraft 304. 

The illustration of inflation system 400 in FIG. 4 is not 
meant to imply physical or architectural limitations to the 
manner in which other inflation systems may be implemented 
for use within an aircraft. Other components in addition and/ 
or in place of the ones illustrated may be used. Some compo 
nents may be unnecessary in some advantageous embodi 
ments. Also, the blocks are presented to illustrate some 
functional components. One or more of these blocks may be 
combined and/or divided into different blocks when imple 
mented in different advantageous embodiments. 

For example, without limitation, in Some advantageous 
embodiments, external inflation system 402 may only use one 
of pressure bottles or gas generators instead of both, as illus 
trated in FIG. 4. In yet other advantageous embodiments, a 
gas generator or a compressor may replace pressure bottle 
428 in internal inflation system 404. In another embodiment, 
additional numbers of pressure control valves and inflation 
distribution lines may be added to allow the different compo 
nents to be operated at different pressures. In still other advan 
tageous embodiments, other types of mechanisms may be 
used in addition to or in place of the ones shown for control 
ling the pressure in aircraft 304. 

With reference now to FIG. 5, an illustration of an aircraft 
in an undeployed configuration is depicted in accordance 
with an advantageous embodiment. In this illustrative 
example, aircraft 304 is shown in undeployed configuration 
500. Aircraft 304, in this example, may have fuselage 502 and 
airfoils 503. As illustrated, airfoils 503 may include wing 504, 
wing 506, stabilizer 508, and stabilizer 510. 

In these illustrative examples, fuselage 502 is an example 
of an implementation of fuselage 222 in FIG. 2. In this 
example, fuselage 502 may be in uninflated configuration 
511. Fuselage 502 may include side 512 and side 514. In this 
example, side 512 may be formed by flexible layer 513 and 
may have surface 516. Side 514 may be formed by flexible 
layer 517 and may have surface 518. 

Flexible layer 513 and flexible layer 517 may meet at edge 
520. Edge 520 may take the form of chine 522 and chine 524. 
In these illustrative examples, edge 520 may have a shape that 
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10 
reduces and/or prevents electromagnetic energy 526 directed 
at side 514 from reaching side 512. 
As depicted, when fuselage 502 is in uninflated configura 

tion 511, fuselage 502 may take up less space. As a result, 
aircraft 304 may be easier to transport and/or deploy in this 
configuration. 

Turning next to FIG. 6, an illustration of an aircraft in a 
deployed configuration is depicted in accordance with an 
advantageous embodiment. In this illustrative example, a per 
spective view of aircraft 304 is shown in deployed configu 
ration 600. In deployed configuration 600, section 602 and 
section 604 of fuselage 502 may be in inflated configuration 
606. Further, aircraft 304 may have outer mold line 608 in 
inflated configuration 606 in this illustrative example. 

Turning now to FIG. 7, an illustration of an aircraft in a 
deployed configuration is depicted in accordance with an 
advantageous embodiment. In this illustration, a better view 
of side 514 of aircraft 304 may be seen. 

Turning now to FIG. 8, an illustration of a frame of a 
fuselage is depicted in accordance with an advantageous 
embodiment. In this illustrative example, frame 800 is an 
example of one physical implementation for frame 246 in 
FIG. 2. Frame 800 may be used in fuselage 502 in FIG. 5. As 
illustrated, frame 800 comprises elongate member 801 and 
number of members 804. In these examples, elongate mem 
ber 801 may be substantially planar member 802. Substan 
tially planar member 802 may have side 806. 
As illustrated, number of members 804 includes member 

810 and member 812 that may be on side 806 of substantially 
planar member 802. These members are shown in phantom, 
because they may be unnecessary or unneeded, depending on 
the particular implementation. In some advantageous 
embodiments, only substantially planar member 802 may be 
present for frame 800. In this illustrative example, substan 
tially planar member 802 may have perimeter 814. Perimeter 
814 may form or be part of edge 520 for aircraft 304. Edge 
520 may include chine 522 and chine 524. 
Number of members 804 may provide additional rigidity 

for frame 800, depending on the particular implementation. 
Also, in some advantageous embodiments, number of mem 
bers 804 may fold or be moved using an actuator system when 
placing an aircraft into a deployed configuration. Additional 
members may be present on a side opposite to, but not shown 
in this view, in addition to side 806. 

Turning now to FIG. 9, an illustration of a side view of a 
frame of a fuselage is depicted in accordance with an advan 
tageous embodiment. In this illustrative example, member 
900 in number of members 804 may extend from side 902 of 
substantially planar member 802. 
With reference now to FIG. 10, an illustration of a cross 

section of a fuselage is depicted in accordance with an advan 
tageous embodiment. In this illustrative example, a cross 
section of fuselage 522 is illustrated as taken along lines 
10-10 in FIG. 6. As depicted, frame 800 may be associated 
with systems 1000. These systems may include, for example, 
without limitation, control system 1002, sensor system 1004, 
inflation system 1006, curing system 1008, and/or other suit 
able types of systems. Although these examples illustrate 
systems 1000 as being attached to substantially planar mem 
ber 802, one or more of systems 1000 may be attached to at 
least one of members 810, 812, 900, and 1010. 

In other advantageous embodiments, curing system 1008 
may be a system located remote to or outside of aircraft 304. 
For example, without limitation, curing system 1008 may be 
a heater or a chemical applicator system located remote to 
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aircraft 304. In yet other advantageous embodiments, Sun 
light may be used in addition to or in the place of curing 
system 1008. 

With reference now to FIG. 11, an illustration of a flow 
chart for deploying an aircraft is depicted in accordance with 5 
an advantageous embodiment. The process illustrated in FIG. 
11 may be implemented in aircraft system 200 in FIG. 2. In 
particular, this process may be implemented using fuselage 
222 for aircraft 202 in FIG. 2. 

In this illustrative example, the process may begin by acti 
Vating inflation system 216 to generate gas 290 (operation 
1100). Fuselage 222 of aircraft 202 may be inflated with gas 
290 (operation 1102). In these examples, fuselage 222 may 
comprise frame 246 and number of flexible layers 248. Num 
ber of flexible layers 248 may be configured to define volume 
250 for fuselage 222 when number of flexible layers 248 is in 
inflated configuration 252. Thereafter, the process may cure 
curable coating 254 on number of flexible layers 248 when 
number offlexible layers 248 are in inflated configuration 252 20 
(operation 1104), with the process terminating thereafter. 
The flowcharts and block diagrams in the different 

depicted embodiments illustrate the architecture, functional 
ity, and operation of some possible implementations of appa 
ratus and methods in different advantageous embodiments. In 25 
this regard, each block in the flowchart or block diagrams may 
represent a module, segment, function, and/or a portion of an 
operation or step. 

In some alternative implementations, the function or func 
tions noted in the block may occur out of the order noted in the 
figures. For example, in some cases, two blocks shown in 
Succession may be executed Substantially concurrently, or the 
blocks may sometimes be executed in the reverse order, 
depending upon the functionality involved. Also, other blocks 
may be added in addition to the illustrated blocks in a flow 
chart or block diagram. 

Thus, the different advantageous embodiments provide a 
method and apparatus for an aircraft with an inflatable fuse 
lage. In one advantageous embodiment, the fuselage may 40 
comprise a frame for an aircraft and a number of flexible 
layers associated with the frame. The number of flexible 
layers may be configured to define a Volume for a fuselage of 
the aircraft when the number of flexible layers is in an inflated 
configuration. 45 

With one or more of the different advantageous embodi 
ments, an amount of space or room occupied by an aircraft 
may be reduced. By having a fuselage which may have an 
uninflated configuration when the aircraft is in an undeployed 
configuration, the different advantageous embodiments may 50 
allow for easier transport or delivery of an aircraft through 
various delivery systems. Further, with the different advanta 
geous embodiments, the use of a number offlexible layers for 
the outer surface or fuselage of the aircraft may reduce the 
detectability of the aircraft with respect to detection systems, 55 
Such as a radar system. This detectability may be reduced 
through materials used in the number of flexible layers. 

Additionally, by using a number of flexible layers, a num 
ber of seams, edges, or other discontinuities that may cause 
reflection of electromagnetic energy from a radar system may 60 
be reduced. Further, the number of flexible layers may have a 
Substantially continuously curved shape. 
The description of the different advantageous embodi 

ments has been presented for purposes of illustration and 
description, and is not intended to be exhaustive or limited to 65 
the embodiments in the form disclosed. Many modifications 
and variations will be apparent to those of ordinary skill in the 
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art. Further, different advantageous embodiments may pro 
vide different advantages as compared to other advantageous 
embodiments. 
The embodiment or embodiments selected are chosen and 

described in order to best explain the principles of the 
embodiments, the practical application, and to enable others 
of ordinary skill in the art to understand the disclosure for 
various embodiments with various modifications as are Suited 
to the particular use contemplated. 

What is claimed is: 
1. An apparatus comprising: 
a frame for an aircraft, the frame comprising: 

an elongate member having 
a first side, 
a second side, and 
a perimeter, 

the frame running a full length of a fuselage of the 
aircraft and the perimeter forming an edge for the 
fuselage of the aircraft, 

wherein a first portion of the edge is formed by a first 
chine member, and 

wherein a second portion of the edge is formed by a 
second chine member, 

a number of flexible layers associated with the frame in 
which the number of flexible layers is configured to 
define a volume for a fuselage of the aircraft when the 
number of flexible layers is in an inflated configuration; 

an inflation system configured to change the number of 
flexible layers from an uninflated configuration to the 
inflated configuration; and 

a delivery system comprising the inflation system and at 
least one of a second aircraft different from the aircraft, 
a missile, a gun, and a launcher, 

wherein the inflation system is configured to inflate the 
aircraft when the at least one of the second aircraft 
different from the aircraft, the missile, the gun, and the 
launcher launches the aircraft. 

2. The apparatus of claim 1, wherein the number of flexible 
layers associated with the frame form an outer mold line for 
the aircraft in the inflated configuration. 

3. The apparatus of claim 1, wherein a first flexible layer in 
the number of flexible layers covers the first side and is 
associated with the perimeter and wherein a second flexible 
layer in the number of flexible layers covers the second side 
and is associated with the perimeter. 

4. The apparatus of claim 3, wherein the first side is an 
upper side for the aircraft and the second side is a lower side 
for the aircraft. 

5. The apparatus of claim 4 wherein the frame further 
comprises: 

a number of members extending perpendicularly from at 
least one of the upper side and the lower side of the 
elongate member in which the number of members is 
configured to increase a rigidity of the fuselage of the 
aircraft. 

6. The apparatus of claim 5, further comprising: 
a number of systems attached to at least one of the number 

of members. 
7. The apparatus of claim 5, wherein: 
the number of members are configured to contact the elon 

gate member 
the number of members are configured to contact the num 

ber of flexible layers, forming contacts; and 
the contacts are configured to allow the fuselage to have a 

more complex shape than possible without the contacts. 
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8. The apparatus of claim 5, wherein: 
the number of members extend vertically from the at least 

one of the first side and the second side of the elongate 
member. 

9. The apparatus of claim 4, wherein the elongate member 
is a Substantially planar member running the full length of the 
fuselage of the aircraft, forming a plane that is solid except for 
at least one of holes extending from the upper side to the lower 
side or channels extending from the upper side to the lower 
side. 

10. The apparatus of claim 3, further comprising: 
a number of members comprising a first plurality of mem 

bers extending perpendicularly from the first side of the 
elongate member and away from the second side of the 
elongate member and a second plurality of members 
extending perpendicularly from the second side of the 
elongate member and away from the first side of the 
elongate member, and 

a number of systems comprising a first number of systems 
attached to at least one member in the first plurality of 
members and a second number of systems attached to at 
least one member in the second plurality of members, 
wherein the number of systems comprises at least one of 
a controller, a propulsion unit, a sensor System, a curing 
system, and an inflation system. 

11. The apparatus of claim 3, wherein an upper side of the 
fuselage is formed by the first flexible layer and a lower side 
of the fuselage is formed by the second flexible layer while 
the aircraft is in an undeployed configuration. 

12. The apparatus of claim 1, wherein the number of flex 
ible layers is comprised of a material selected from one of 
polyester film, plastic, nylon with a first airtight liner, a cloth 
with a wire mesh and a second airtight liner, and vinyl. 

13. The apparatus of claim 1 further comprising: 
a propulsion system configured to move the aircraft during 

flight. 
14. The apparatus of claim 1, wherein the aircraft is an 

unmanned aerial vehicle. 
15. The apparatus of claim 1, wherein a number of airfoils 

are associated with the fuselage. 
16. The apparatus of claim 15, wherein the number of 

flexible layers comprise the number of airfoils, and the num 
ber of airfoils are inflatable. 

17. An apparatus comprising: 
a frame for an aircraft, the frame comprising: 

an elongate member having 
a first side, 
a second side, and 
a perimeter, 

the frame running a full length of a fuselage of the 
aircraft and the perimeter forming an edge for the 
fuselage of the aircraft, 

wherein a first portion of the edge is formed by a first 
chine member, 

wherein a second portion of the edge is formed by a 
second chine member, 

wherein the first portion of the edge is a first pentagonal 
shaped member forming the first chine member and 
the second portion of the edge is a second pentagonal 
shaped member forming the second chine member, 

wherein the first chine member and the second chine 
member are connected to a substantially planar mem 
ber, and 

wherein the first pentagonal-shaped member and the 
second pentagonal-shaped member are configured to 
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14 
prevent radio waves directed at the first side of the 
elongate member from reaching the second side of the 
elongate member; and 

a number of flexible layers associated with the frame in 
which the number of flexible layers is configured to 
define a volume for a fuselage of the aircraft when the 
number of flexible layers is in an inflated configuration. 

18. The apparatus of claim 17, wherein the first chine and 
the second chine are configured to reduce radar reflection by 
selection of at least one of a number of materials and a 
geometry of the first chine and the second chine. 

19. The apparatus of claim 17 further comprising: 
an inflation system configured to change the number of 

flexible layers from an uninflated configuration to the 
inflated configuration; and 

a delivery system comprising the inflation system and at 
least one of a second aircraft different from the aircraft, 
a missile, a gun, and a launcher, 

wherein the inflation system is configured to inflate the 
aircraft when the at least one of the second aircraft 
different from the aircraft, the missile, the gun, and the 
launcher launches the aircraft. 

20. An unmanned aerial vehicle system comprising: 
a frame for an unmanned aerial vehicle in which the frame 

comprises: 
a Substantially planar member having 

a first side, 
a second side, and 
a perimeter; 
wherein the perimeter forms an edge for a fuselage of 

the vehicle in which a first portion of the edge is a 
first chine and a second portion of the edge is a 
second chine, the Substantially planar member run 
ning a full length of the fuselage of the unmanned 
aerial vehicle: 

a number of flexible layers, 
wherein a first flexible layer in the number of flexible 

layers covers the first side and is associated with the 
perimeter and a second flexible layer in the number of 
flexible layers covers the second side and is associated 
with the perimeter, and 

wherein the number of flexible layers associated with 
the frame is configured to define a volume of the 
fuselage for the vehicle when the number of flexible 
layers is in an inflated configuration; and 

a delivery system comprising: 
an inflation system configured to change the number of 

flexible layers from an uninflated configuration to the 
inflated configuration; and 

at least one of a missile and a gun, wherein the inflation 
system is configured to inflate the unmanned aerial 
vehicle when the at least one of the missile and the gun 
launches the unmanned aerial vehicle. 

21. A method for deploying a first aircraft, the method 
comprising: 

storing the first aircraft in a delivery system comprising an 
inflation system and at least one Subsystem selected 
from a group consisting of a second aircraft different 
from the first aircraft, a missile, a gun, and a launcher; 

activating the inflation system to generate a gas; 
inflating, by the inflation system, at least one portion of the 

first aircraft with the gas in which a fuselage comprises 
a frame for the first aircraft and a number of flexible 
layers associated with the frame, the frame comprising 
an elongate member having a first side, a second side, 
and a perimeter, the frame running a full length of the 
fuselage of the first aircraft, in which the number of 
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flexible layers is configured to define a volume for the at 
least one portion of the first aircraft when the number of 
flexible layers is in an inflated configuration, and in 
which the at least one portion of the first aircraft com 
prises the fuselage of the first aircraft; and 

launching the first aircraft by and from the at least one 
Subsystem selected from the group consisting of the 
second aircraft different from the aircraft, the missile, 
the gun, and the launcher. 

22. The method of claim 21, wherein the number of flexible 
layers associated with the frame form an outer mold line for 
the first aircraft in the inflated configuration. 

23. The method of claim 22, in which a first flexible layer 
in number of flexible layers covers the first side and is asso 
ciated with the perimeter and a second flexible layer in the 
number of flexible layers covers the second side and is asso 
ciated with the perimeter. 

24. The method of claim 23, wherein the perimeter forms 
an edge for the at least the portion of the first aircraft. 

25. The method of claim 23, wherein the frame further 
comprises: 

a plurality of members extending perpendicularly from at 
least one of the first side and the second side of the 
elongate member, wherein the plurality of members are 
configured to increase a rigidity of the at least the portion 
of the first aircraft. 

26. The method of claim 25, wherein: 
a number of systems are attached to at least two of the 

plurality of members, and 
the at least two of the plurality of members extend perpen 

dicularly and respectively from the first side and the 
second side of the elongate member such that the num 
ber of flexible layers do not touch the number of systems 
when the number of flexible layers are in an uninflated 
configuration. 

27. The method of claim 21, wherein inflating the at least 
the portion of the aircraft with gas comprises when the first 
aircraft is launched by and from the at least one subsystem 
selected from the group consisting of the second aircraft 
different from the aircraft, the missile, the gun, and the 
launcher, inflating the at least the portion of the aircraft with 
the gas. 

28. A method for deploying an unmanned aerial vehicle 
system, the method comprising: 
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activating an inflation system to generate a gas; 
inflating a fuselage of an unmanned aerial vehicle with the 

gas in which the fuselage comprises: 
a frame for the unmanned aerial vehicle in which the 

frame comprises: 
an elongate member having: 

a first side, 
a second side, and 
a number of members extending perpendicularly 

from at least one of the first side and the second 
side of the elongate member, 

in which: 
the number of members are configured to 
increase a rigidity of the fuselage, 
the number of members are configured to contact 
the elongate member, and 
at least one of the number of members is attached 
to a number of systems; and 

a perimeter, 
in which: 

the frame runs a full length of the fuselage, 
the perimeter forms an edge for the fuselage, 
a first flexible layer in a number of flexible layers 

covers the first side and is associated with the 
perimeter, and 

a second flexible layer in the number of flexible layers 
covers the second side and is associated with 
perimeter, and 

the number of flexible layers associated with the frame, 
in which: 

the number of flexible layers is configured to define a 
Volume for the fuselage of the unmanned aerial 
vehicle when the number of flexible layers is in an 
inflated configuration, and 

the number of flexible layers associated with the 
frame forman outer mold line for an aircraft in the 
inflated configuration; and 

curing a curable coating on the number of flexible layers 
after the number of flexible layers is in the inflated 
configuration using an ultravioletlight system located in 
the fuselage. 


